Background {#s1}
==========

When lung cancer progression causes symptoms that reduce the ability to manage daily activities, adequate symptom treatment is required. Superior vena cava (SVC) syndrome is a major complication of lung cancer that occurs when the lung tumour compresses the SVC extrinsically, which causes cervicofacial oedema and dyspnoea.[@R1] Among treatment options for SVC syndrome, an indwelling SVC stent effectively improves symptoms within a few days.[@R1] Cutaneous lymphangitis carcinomatosa (CLC), a rare condition that accounts for less than 5% of cutaneous metastases, also causes cervicofacial oedema,[@R2] and patients with CLC usually present with progressive lymphoedema and erythema.[@R3] Here, we report a rare case of lung adenocarcinoma with CLC and SVC stenosis in a patient whose cervicofacial oedema and dyspnoea remained despite improving SVC blood flow via balloon dilation.

Case presentation {#s2}
=================

A 64-year-old woman with a 20-pack-year smoking history presented with a persistent cough for 3 months. Chest CT showed a 10 mm-diameter nodule in the right upper lobe of her lung and swelling of the supraclavicular, mediastinal and right hilar lymph nodes. Tissue samples obtained via mediastinoscopy indicated adenocarcinoma harbouring *EGFR* mutations: G719S (exon 18) and T790M (exon 20). Enhanced brain MRI showed frontal and occipital brain metastases. Thus, the patient was diagnosed with stage IV lung adenocarcinoma (cT1aN3M1b) based on the seventh edition of the Union for International Cancer Control Tumour--Node--Metastasis classification of Malignant Tumours. She achieved partial response after four cycles of carboplatin, pemetrexed and bevacizumab triplet therapy, which was discontinued due to drug-induced interstitial pneumonia.

Two weeks after the onset of drug-induced interstitial pneumonia, the patient developed prominent oedema and erythema in her neck and face, followed by dyspnoea ([figure 1A,B](#F1){ref-type="fig"}). Contrast-enhanced CT revealed severe SVC stenosis, which suggested that the symptoms primarily resulted from SVC syndrome ([figure 2](#F2){ref-type="fig"}). The patient underwent angiography and balloon dilation, after which SVC blood flow remained, despite prominent stenosis. Although the SVC was dilated by the procedure, cervicofacial oedema and dyspnoea improvement was observed for only a few hours. Chest CT performed the following day revealed that the SVC remained constricted, suggesting the existence of other causes that made the patient's symptoms more intractable ([figure 3](#F3){ref-type="fig"}).

![Photographs of the patient presenting with prominent oedema in the face and neck and with painless erythema and induration of the chest.](bcr-2018-224206f01){#F1}

![An axial image of contrast-enhanced CT acquired when the patient developed cervicofacial oedema. The image reveals stenosis of the superior vena cava.](bcr-2018-224206f02){#F2}

![An axial image of contrast-enhanced CT acquired on the day following balloon dilation. The image shows that the superior vena cava remained constricted.](bcr-2018-224206f03){#F3}

Concomitantly, the patient developed painless erythema and induration of the chest and abdomen. Before angiography, a skin biopsy was performed at the erythematic site, which revealed neoplastic cells within the lumina of dermal lymphatic vessels and infiltration into the dermis and hypodermis ([figure 4A](#F4){ref-type="fig"}). Immunohistochemistry staining revealed that the cells were positive for cytokeratin, thyroid transcription factor-1 and napsin A ([figure 4B,C](#F4){ref-type="fig"}). From these results, we diagnosed the cause of oedema and dyspnoea of the patient as CLC and SVC syndrome.

![Histological images of tissue samples obtained from the skin biopsy. Black circles indicate that neoplastic cells exist in the lumen of dermal lymphatic vessels and infiltrate the dermis and hypodermis (hematoxylin and eosin staining, ×100) (A) Immunohistochemical staining at 200-fold magnification shows positivity for thyroid transcription factor-1 (B) and napsin A (C).](bcr-2018-224206f04){#F4}

Outcome and follow-up {#s3}
=====================

The patient died of respiratory failure 1 week after CLC diagnosis.

Discussion {#s4}
==========

We reported a case of lung adenocarcinoma with a combination of CLC and SVC stenosis, which presented with cervicofacial oedema and dyspnoea. Balloon dilation failed to improve these symptoms, which suggests that CLC made the symptoms caused by SVC syndrome more intractable.

In the present case, when the patient presented with swelling and erythema of the neck and chest collateral veins and dyspnoea, CT revealed SVC stenosis. This disease course is typical of SVC syndrome, which was the main cause of the symptoms. SVC syndrome arises from the compression of thin-walled SVC by enlarged paratracheal lymph nodes, mostly caused by lung cancer.[@R1] The common symptoms of SVC syndrome include neck swelling, dyspnoea, facial swelling, cough and dilated chest collateral veins.[@R1] Contrast-enhanced CT may elucidate the cause and extent of venous obstruction in SVC syndrome. The initial treatment in emergent cases of SVC syndrome is endovascular stenting of the SVC to restore flow. SVC stenting is reported to improve symptoms of SVC syndrome within 1--3 days, and recurrence rarely occurs.[@R1] In the present case, SVC blood flow remained despite its prominent stenosis, and symptoms improved for only a few hours. The rapid recurrence of symptoms is atypical for SVC syndrome and indicates that there were other causes that made the patient's symptoms more intractable.

In the present case, the patient presented with induration of the chest and abdomen, and a prompt skin biopsy confirmed the diagnosis of CLC. CLC is a rare form of skin metastases that exhibits extensive dermal and subcutaneous lymphatic invasion. This subcutaneous lymphatic invasion results in lymphoedema and diffuse skin erythema mimicking an infectious process, which differs from the typical form of cutaneous metastases such as nodules or masses.[@R3] The incidences of cutaneous metastases in patients with metastatic cancer and with lung cancer are approximately 5% and 1.7%--3.1%, respectively; CLC accounts for approximately 5% of all cutaneous metastases.[@R2] The most common histological feature observed in patients with lung cancer who develop CLC is adenocarcinoma, as in the present case.[@R8] Cutaneous metastasis in lung cancer tends to occur in order in the anterior chest wall, back and abdomen.[@R7] Cutaneous metastases are considered a late event in the evolution of the majority of malignancies.[@R9] Lung cancer is the quickest to metastasise to the skin (15.75 months) among solid tumours.[@R3] The average survival time from the appearance of CLC in lung cancer (less than 3 months) is shorter than that from the appearance of cutaneous metastasis (3 to 5 months).[@R3] The only known treatment for CLC is systemic chemotherapy, but early diagnosis can lead to earlier anticancer treatment.[@R8] Osimertinib may improve the prognosis of the patients harbouring the *EGFR* T790M mutation; however, osimertinib was not available for treatment at the time of this diagnosis.[@R13] Supportive care for lymphoedema due to CLC, as follows, can improve patients' quality of life and may even influence the progression of the disease: manual lymph drainage, compression therapy with bandages or special stockings, dermatological skin care and psychological treatment.[@R3]

In conclusion, CLC and SVC syndrome can both cause cervicofacial oedema and dyspnoea, and concurrence of CLC and SVC makes the symptoms more intractable. When a patient with lung cancer and cervicofacial oedema develops erythema and induration atypical of SVC syndrome, we recommend a prompt skin biopsy for accurate diagnosis and for deciding on appropriate therapy.

###### Learning points

-   Superior vena cava (SVC) syndrome is the major cause of cervicofacial oedema occurring in patients with malignancies, especially lung cancer.

-   Cutaneous lymphangitis carcinomatosa (CLC), a rare form of cutaneous metastasis that causes lymphoedema and various erythemas, may also cause cervicofacial oedema similar to that observed in SVC syndrome.

-   If the patients who developed cervicofacial oedema and SVC stenosis are refractory to the treatment of SVC syndrome, including endovascular stenting or radiotherapy, concurrence of CLC should be considered.
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